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FOREWORD 

Methods of sampling and physical tests for refractory materials were originally covered in IS 485 : 1953 
'Methods of sampling and testing of refractory materials ( tentative )'. This Indian Standard was first 
published in 1962 on methods of sampling and.physical testing of refractory materials and subsequently 
revised in 1974. 

Other parts of this standard published so far, cover the following: 

Part 1 Determination of pyrometric cone equivalent ( PCE ) or softening point 
Part 2 Determination of refractoriness under load 
Part 3 Determination of spalling resistance 
Part 4 Determination of cold crushing strength 
Part 5 Determination of modulus of rupture 
Part 6 Determination of permanent change after reheating 
Part 7 Methods of sampling and criteria for conformity 
Part 8 Determination of apparent porosity 
Part 9 Determination of true specific gravity and true density 
Part 10 Determination of size of refractory bricks 
Part 12 Determination of bulk^density 

Part 13 Determination of resistance to the disintegrating effect of carbon monoxide 
Part 14 Determination of sieve analysis 

Part 16 Determination of thermal conductivity upto 1 250®C of dense and insulating refractory 
products according to the hot wire parallel method 

Part 19 Determination of thermal expansion 

In this revision the apparatus and procedure has been modified, which is more precise. 

In reporting the result ofatestor analysis made in accordance with this standjard, the final value, 
observed or calculated, is to be rounded off in accordance with IS 2 : I960 'Rules for rounding off 
numerical values { revised )\ 
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1 SCOPE 

This standard (Part 11 ) prescribes the method 
of test for determination of warpage. 

2 REFERENCES 

The following Indian Standards are necessary 
adjuncts to this standard: 

IS No, Title 

1 528 Meth ods of sampling and 

( Part 7 ) ; 1974 physical tests for refractory 
materials: Part 7 Methods 
of sampling and criteria for 
conformity (first revision ) 
4041 : 1987 Glossary of terms relating to 

refractory materials 

3 TERMINOLOGY 

For the purpose of this standard, the definitions 
given in IS 4041 : 1987 shall apply. 

4 DETERMINATION OF WARPAGE 

4.1 Apparatus 

The apparatus consists of a wooden platform, 
top covered by thick glass plate having dimen- 
sion 500 X 250 mm. Any other dimension can 
also be considered for big size sample accom- 
modation. At the side of the plate the metallic 
rod fixed perpendicularly to the plate holds dial 
gauge which can be adjusted up and down along 
the rod and fixed at the desired height. The dial 
gauge can measure minimum length 0-01 mm 
and maximum length 13-5 mm. 

4.2 Procedure 

The sample with concave side up is placed on 
the glass plate ( see Fig. i ). Any two points at 
the diagonals or at any straight line parallel to 
length or breadth with their mid points are 
marked on the concave surface. The dial gauge 
is adjusted in such a way that reading can be 
taken at the above three points. During 
measurement the position of the dial gauge 
should be fixed and sample should be moved 
slowly over the glass plate ( see Fig. 2 ) so that 
three readings at A, B, and C points can be 
taken. 
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AH dimensions in niiliimetres. 

Fig. 1 Apparatus 




Fig. 2 Pointing the position on 
Concave Surface 



4.3 Calculation and Report 

Calculate the warpage for each of the diagonal 
positions or of any chosen positions as follows: 

Warpage, percent = ^= ^^ X 100 



D 



v/here 

A = Reading at A in mm 

B = Reading at B in mm 

C ~ Reading at Cin mm 

D = Length of diagonal 
measurement chosen. 



or any line of 
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4.3.1 The larger of the two warpage figures shall 5 SAMPLING AND CRITERIA FOR 
be considered as that of the specimen. The CONFORMITY 

report shall give the warpage value for the ^he procedure for sampling and the criteria for 
mdividual specimens. conformitv shall be as laid down in IS 1528 

(Part?)': 1974. 
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